Regulation of protein phosphorylation in Dictyostelium discoideum.
We have examined the phosphorylation of the cyclic adenosine 3':5' monophosphate (cAMP) cell surface chemotactic receptor and a 36 kDa membrane-associated protein (p36) in Dictyostelium discoideum. The activity of CAR-kinase, the enzyme responsible for the phosphorylation of the cAMP receptor, was studied in plasma membrane preparations. It was found that, as in intact cells, the receptor was rapidly phosphorylated in membranes incubated with [gamma 32P] adenosine triphosphate (ATP) but only in the presence of cAMP. This phosphorylation was not observed in membranes prepared from cells which did not display significant cAMP binding activity. cAMP could induce receptor phosphorylation at low concentrations, while cyclic guanosine 3':5' monophosphate (cGMP) could elicit receptor phosphorylation only at high concentrations. Neither ConA, Ca2+, or guanine nucleotides had an effect on CAR-kinase. It was also observed that 2-deoxy cAMP but not dibutyryl cAMP induced receptor phosphorylation. The data suggest that the ligand occupied form of the cAMP receptor is required for CAR-kinase activity. Although the receptor is rapidly dephosphorylated in vivo, we were unable to observe its dephosphorylation in vitro. In contrast, p36 was rapidly dephosphorylated. Also, unlike the cAMP receptor, the phosphorylation of p36 was found to be regulated by the addition of guanine nucleotides. Guanosine diphosphate (GDP) enhanced the phosphorylation while guanosine triphosphate (GTP) decreased the radiolabeling of p36 indicating that GTP can compete with ATP for the nucleotide triphosphate binding site of p36 kinase. Thus was verified using radiolabeled GTP as the phosphate donor. Competition experiments with GTP gamma S, ATP, GTP, CTP, and uridine triphosphate (UTP) indicated that the phosphate donor site of p36 kinase is relatively non-specific.(ABSTRACT TRUNCATED AT 250 WORDS)